Reactive and proactive aggression is a dichotomous classification of aggression in adults and children. This distinction has been supported by a number of variable-based and factor analytic studies. Due to high inter-correlations, however, the reactiveproactive aggression distinction may not be entirely useful for understanding how group or individual aggressive behavior varies in children and adolescents. Drawing on a sample of primary school-aged children (N = 242) aged 7-12 years, this study sought to determine whether reactive and proactive aggression could be distinguished at the variable-level and the person-level in children. Exploratory Factor Analysis of data from an aggression instrument measuring both functions and forms of aggression, found a two-factor construct of aggression constituted by a reactive and proactive aggression factor. A person-based analysis was then conducted after classifying children according to the presence of reactive and/or proactive aggression. Discriminant function analysis was used to discern whether classifications on the basis of aggression function produced meaningful distinctions in terms of antisocial traits and emotional valence and intensity measures. Two functions were identified which distinguished children with different combinations of reactive and proactive aggression. Reactiveonly aggressive children were defined primarily by high levels of impulsivity, while proactive-only children were defined primarily by higher levels of antisocial traits.
victimization and positive outcome expectancies, lack of moral emotions, and higher levels of self-efficacy regarding aggression (Blair, 2013; Cima & Raine, 2009; Fite, Stoppelbein, & Greening, 2009; Merk, Orobio de Castro, Koops, & Matthys, 2005; Smeets et al., 2017; Vitaro, Brendgen, & Barker, 2006) . Further strong support for a distinction between reactive and proactive aggression comes from factor analytic studies (e.g., Little, Jones, Henrich, & Hawley, 2003; Poulin & Boivin, 2000) .
Some investigations have examined the meaningfulness of differences in the form aggression takes (direct, overt, and physical compared to indirect, relational or verbal) as well as the function (proactive compared to reactive), often examining differences in the distribution of aggression forms between the genders. Although physical and indirect (non-physical) aggression have been found to be exhibited by both boys and girls (e.g., Briody et al., 2003; Cote, Vaillancourt, LeBlanc, Nagin, & Tremblay, 2006) , the evidence suggests that boys are more likely to use physical and overt aggression (e.g., kicking, hitting, and threatening) whereas girls tend to use relational aggression (the purposeful manipulation of or damage to peer relationships via gossiping, spreading rumors, and telling lies to hurt others with the intent to harm (see Card, Stucky, Sawalani, & Little, 2008; Fite, Rubens, Preddy, Raine, & Pardini, 2014) .
While there may be different preferences for aggression forms between boys and girls, the distinction between proactive and reactive aggression appears to remain important as it aligns to distinct motivational antecedents (Polman et al., 2007) . A number of theories exist that can assist in understanding the motivational antecedents of reactive aggression. For example, the frustration-aggression hypothesis (Berkowitz, 1989; Dollard, Doob, Miller, Mowrer, & Sears, 1939) conceptualizes aggression as a response to failed goal attainment, while the threatened egotism theory of aggression (Baumeister, Smart, & Boden, 1996; Bushman & Baumeister, 1998 ) sees aggression as a response to self-esteem threats. Both theories suggest that negative affective states may play a mediating role in the display of aggressive responses. There are fewer theoretical expositions of the motivational antecedents of proactive aggression, aside from the defining proposition that proactive aggression is motivated by (social or material) goal attainment. For example, while proactive aggression is conceptualized as "cold-blooded," it is not clear whether affective states may mediate the motivational process in proactive aggression.
Despite appearing to have distinct motivational antecedents, recent research suggests that the distinctions between reactive and proactive aggression may not be so clear. For example, in a recent study , data from 587 clinically-referred Dutch adolescents with differing levels of aggression analyzed using a variable-based approach, yielded a three-factor solution: proactive aggression; reactive aggression due to internal frustration; and reactive aggression due to external provocation. When the data were examined using a person-based approach, however, the results provided no support for a clear distinction between reactive and proactive aggression. Multi-level Latent Class Analysis identified four separate classes of individuals characterized by different levels of severity of aggressive behavior: low levels of aggression; predominantly reactive aggression/low proactive aggression; reactive and proactive aggression (higher provocation-induced aggression compared to frustration-induced aggression); and severe reactive and proactive aggression. In addition, proactive aggression was not present without reactive aggression in any classes. Although the researchers acknowledged they did not recruit a general population sample (71.6%
were male) and forms of aggression (i.e., physical or verbal) were not examined, the question remained as to whether individuals could be differentiated by predominantly proactive or reactive aggression, or whether severity is the main distinction.
Aggressive behavior represents a major educational problem:
costs of educational support, limited success with suspension programs, recidivism, future incarceration (AIC, 2010) . Additionally, when children are younger (e.g., in primary school), their aggressive behavior places them on a trajectory of increased risk of suspension and exclusion, educational failure, and different forms of delinquent behavior and offending (e.g., Jezior, McKenzie, & Lee, 2016; Parsonage, Khan, & Saunders, 2014) . Therefore, differentiating according to reactive and proactive aggression is important to the extent that it can inform effective interventions which can avoid some of the harmful sequelae of aggression (Briody et al., 2003; Card et al., 2008; Cote et al., 2006; Cote, Vaillancourt, Barker, Nagin, & Tremblay, 2007) . While most of the research to date has adopted a variablebased approach to achieve this, a general limitation of this approach is that it conveys little about how traits are combined at the person level.
A number of recent researchers have examined variations in reactive and proactive aggression at the individual level, a particular strength of which is the identification of groups of individuals who are similar to each other, but distinct from individuals in other groups (Sulik, Blair, & Greenberg, 2017) . Noting the results of recent studies which have found aggression severity may better distinguish individuals than aggression functions in both adolescents and adults (Brugman et al., 2017) , the current study sought to examine the utility of the reactive-proactive aggression distinction at the person level in children using an alternative aggression-measurement instrument.
The aims of the current study were to determine (i) whether reactive and proactive aggression are distinct constructs in a sample of mainstream primary school children; and (ii) whether different patterns of reactive and proactive aggression within primary school-aged children at the person level are associated with different profiles of antisocial traits and emotional valence and intensity.
2 | METHOD
| Participants and settings
Participants were primary school students who participated in a program aimed at improving social and emotional regulation. Schools were invited to participate via an electronic advertisement forwarded to the principals of primary schools in Queensland (QLD) and Western Australia (WA) with behavior support teams. While principals were asked to identify primary school students who had been suspended from school or were at risk of suspension because of their antisocial behavior, they were also invited to enrol the entire class of identified students to participate in the program, subject to parental and principal consent. Eight schools enrolled 11 whole classes into the program, resulting in N = 242 primary school Grade 3-6 (7-12 years, Mean age = 9.7 years) students. 
| Measures
Three child self-report instruments that capture different forms of aggression, antisocial traits, and positive and negative emotional intensity in children were administered. Aggression was measured using the 20-item Child and Adolescent Scale of Aggression (CASA; physically attack others when threatened); and Verbal Reactive aggression (4 items; e.g., I swear at others when they make me angry).
The scales have high levels of reliability (see Houghton et al., 2017) . In the present study reliability levels for each scale, respectively, were: α = 0.88, α = 0.84, α = 0.78, and α = 0.80.
The presence of antisocial traits was measured using the Constellation of Affective and Interpersonal Behaviors Screening Instrument (CAIBSI; Houghton, Hunter, Khan, & Tan, 2013) . This instrument, specifically developed and validated for use with children and adolescents, comprises 26 items each with a 4-point scale ranging from definitely not true (scored 0) to definitely true (3). The CAIBSI is represented by four factors: impulsivity (5 items), self-centredness (6 items), callous-unemotional traits (6 items), and manipulativeness (9 items). A reliability analysis in the present study showed relatively low levels of reliability for the impulsivity and callous-unemotional subscales. As such, one item was deleted from each of these scales, which improved levels of reliability: α = 0.59 (impulsivity), α = 0.59 (self-centeredness), α = 0.67 (callous-unemotional), and α =0.82 (manipulativeness).
The Emotional Intensity Scale for Children (EISC; Braaten & Rosen, 2000) comprises 33 items, which measure the valence and intensity of emotions. Participants select one of five response options that best describe emotions related to experiences familiar to them (e.g., my mum makes my favorite meal). The EISC yields two subscales with higher scores indicating greater intensity. Eleven items measure intensity of positive emotions (e.g., happiness, playfulness) and 21 items measure intensity of negative emotions (e.g., frustration, annoyance). Emotional intensity has been found to distinguish proactive from reactive aggression. Specifically, reactive aggression is associated with heightened levels of arousal and emotion, while proactive aggression is said to involve a lack of emotional arousal (Glenn & Raine, 2009 ). In the present study internal reliability was sound, with α = 0.82 for intensity of positive emotions and α = 0.76 for intensity of negative emotions.
| Procedure
Ethics approval was obtained from the administering institutions, and the relevant educational stakeholders. Principals were invited, via an electronic advertisement, to identify students who had been suspended from school or were at risk of suspension as potential participants in a program aimed at improving social and emotional regulation, and were also invited to enrol the students' entire class in the program. Thirty-six Principals responded affirmatively and of these, eight subsequently agreed to administer the measures to the class peers of any students identified as at risk of suspension. To preserve the anonymity and confidentiality of participants, no names were recorded on any of the questionnaires. Instead, questionnaires were assigned a participant code to enable matching from pre-to postassessment. Information letters and informed consent forms were subsequently forwarded to the schools for distribution. Written consent was obtained from the parents/guardians of all participating children. Participating students completed a range of self-report measures during regular school time. Trained research personnel administered all questionnaires using a standardized format, with administration taking 45-60 min to complete.
For the purposes of the current study, only students who were members of a whole class that participated in the program were included. As a result, the sample consists of 11 primary school classes from eight schools across QLD and WA. The baseline measures completed by students as part of the evaluation of the social and emotional regulation program constitute the data for this study.
| Data analysis
To examine the variable-based distinction between reactive and proactive aggression, an exploratory factor analysis (EFA) was undertaken. For the second stage of the analysis, children were classified as high or low on reactive and proactive aggression, and then cross-classified according to their profile across both types of aggression. Discriminant function analysis (DFA) was used to determine whether children classified into aggression groups could be distinguished by meaningful differences in antisocial traits and emotional valence and intensity measures. All analysis was undertaken using SPSS version 24.
3 | RESULTS
| Demographic profile of the sample and mean variable ratings
The demographic profile of the sample, their mean rating across aggression measures and key predictor variables can be seen in Table 1 . The sample comprised in total 242 primary school-aged children, with an almost even split of males and females (51.0% and 49.0%, respectively). The majority of children were in grades 4 (45.3%) and 5 (35.5%) and the mean age of the sample was 9.7 years. The functions and forms of aggression across the children had positively skewed distributions, with significant proportions of the children scoring 0 on the aggression measures: 58.1% for physical proactive aggression; 57.3% for verbal proactive aggression; 45.2% for physical reactive aggression; and 23.7% for verbal reactive aggression.
| Exploratory factor analysis of the CASA
As the CASA has yet to be validated with children of primary school age, an EFA was undertaken, using principal axis factor analysis (appropriate for non-normal distributions; Costello & Osborne, 2005) with orthogonal (oblimin) rotation. This analysis indicated a two-factor structure with items falling into either a proactive aggression factor or a reactive aggression factor, indicating that aggression function better distinguished aggression patterns in this sample of primary school-age children than aggression forms (verbal or physical). The two factors (eigenvalues of 9.3 and 1.6, respectively) explained 41.5%, and 8.1% of the variance, respectively. Parallel analysis with 1,000 randomly generated matrices indicated a two-factor structure might be the best fit, as did the Velicer's Minimum Average Partial (MAP) Test, the Standardized Root Mean Square Residual (SRMR) (value of .03; values below .08 represent good fit, see Hu & Bentler, 1999) , and examination of the scree plot. However, eigenvalues indicated that a four-factor solution was possible. Given the convergence of the majority of tests, alongside examination of factor loadings, it appeared that a two-factor structure aligning to a proactive aggression and a reactive aggression factor best described the structure of aggression in this sample. 
| Distribution of reactive and proactive aggression in primary school-aged children
In order to examine how reactive and proactive aggression were distributed across primary school children, the reactive and proactive aggression self-report subscales of the CASA were split at the 50th percentile (the value for proactive aggression was 0.17, while for reactive aggression it was 0.65). Children were then cross-classified into a two by two matrix based on classification as high or low on reactive and proactive aggression, and placed into one of the following groups: low in both reactive and proactive aggression (LRA/LPA); high in reactive, low in proactive aggression (HRA/LPA); low in reactive, high in proactive aggression (LRA/HPA); high in both reactive and proactive aggression (HRA/HPA). The breakdown of the groups, alongside the distribution of gender and age, can be seen in Table 2 .
Approximately 40% of the sample were classified in the LRA/LPA group (40.3%), while just over a third were classified in the HRA/HPA group (37.8%). A much smaller proportion of students were high in only one type of aggression, with 10.5% classified in the HRA/LPA and 11.3% classified in the LRA/HPA group. There was a significant difference in the gender distribution across the aggression types (χ 2 = 21.24, df = 3, p < .001), with males dominating the group that was high in both aggression types group (68.5%) and females dominating the group that was low in both types of aggression (65.3%). The high in reactive but low in proactive aggression group had slightly more males than females (56.0%), while the high in proactive, low in reactive aggression group had an almost even split of male and female students (51.9% male). There were no significant differences in mean age across the groups.
A series of ANOVAs were undertaken to examine univariate differences among the groups on antisocial traits and emotional valence and intensity, and the results can be seen in Table 3 . There were differences between the groups on measures of impulsivity (F a Between group differences were tested using chi square analysis and t-tests. The standardized canonical discriminant function coefficients for antisocial traits and emotional valence and intensity can be seen in Table 4 . The coefficients for function 1 indicate that this function is defined by a positive, high loading for manipulativeness, a moderate loading for callous-unemotional traits and intensity of negative emotions, and a moderate, negative loading for intensity of positive emotions. Function 2 appears to be mostly distinguished by high loadings for impulsivity and a high, negative loading for manipulativeness. In summary, function 1 appears to be defined primarily by antisocial traits, while function 2 appears to be primarily defined by impulsivity. While the antisocial traits and impulsivity functions appear to distinguish the groups well, the classification results indicated that group membership for the sample was predicted correctly in only 58.8% of cases, and this overall rate masks much lower correct classification rates across the groups. The LRA/LPA group had the highest correct classification rate at 78.1%, while the HRA/HPA was correctly predicted 67.8% of the time. The HRA/LPA was only correctly predicted 8.0% of the time, and the LRA/HPA was correctly predicted 7.4% of the time. This suggests that while the functions distinguish well at the group level, there is still considerable heterogeneity in terms of the presence of antisocial traits and impulsivity within the aggression type groups. Further, it might be argued that groups classified according to aggression severity might produce higher classification rates, given the higher correct classification rates for the LRA/LPA and HRA/HPA groups; however, the higher classification rates are also likely to be partly a function of group size.
| DISCUSSION
In the current study, the meaningfulness of the distinction between reactive and proactive aggression was tested in a sample of primary school-aged students using both variable-based and person-based analysis. As Brugman et al. (2017) proposed, this approach is of great importance for clinical practice because it permits assumptions to be made on the individual and group levels. The findings from the EFA analysis confirmed that reactive and proactive aggression are distinguishable at the variable level in a sample of primary schoolaged children, and that aggression functions appear more distinguishable than aggression forms. This is consistent with the broader literature which has found that reactive and proactive aggression can be distinguished in children using variable-based analysis (Polman et al., 2007; Smeets et al., 2017) , though it should be noted that Smeets et al. (2017) found two distinct types of reactive aggression in a clinical adolescent sample. This study extends these findings by confirming the distinction between reactive and proactive aggression using an alternative instrument for measuring aggression in children, the CASA, which has been explicitly designed to measure both forms and functions of aggression in children.
This study also sought to examine how meaningful the reactiveproactive aggression distinction was at the person level in primary school-aged children. The results of a DFA indicated that the distribution of reactive and proactive aggression in children was associated with different profiles of antisocial traits and impulsivity. An antisocial traits function, defined as having relatively high levels of manipulativeness, moderate levels of callous-unemotional traits, moderate levels of intense negative emotions, low levels of impulsivity and intense positive emotions, best distinguished children who were high in both types of aggression, and those high in proactive aggression only. The reactive aggression only and low aggression groups both had negative mean ratings on this function. An impulsivity function was defined primarily by a high mean rating for impulsivity and an absence of manipulativeness. This function best distinguished children high in reactive aggression only, with children high in both reactive and proactive aggression also having a positive rating on this function, but with a mean value close to zero. Children high in proactive aggression only and children low in both types of aggression had a negative mean rating on the impulsivity function. The findings of the current study support research which has identified distinct behavioral, neurocognitive and treatment profiles for reactive and proactive aggression (Fite, Raine, Stouthamer-Loeber, Loeber, & Pardini, 2009; Hubbard, McAuliffe, Morrow, & Romano, 2010; Merk et al., 2005) , with proactive-only aggression in children being associated with high levels of antisocial traits, and reactive-only aggression associated with high levels of impulsivity. There does also appear to be an additive effect when children exhibit both types of aggression-pervasive aggressors as they have been previously referred to (Dodge et al., 1997) -such that they have the highest mean on the antisocial traits function and a positive mean on the impulsivity function. While this might provide an argument that severity is a better distinguishing feature of aggression in children, the differential distribution of antisocial traits and impulsivity across the groups suggest potentially important differences in etiology, maintenance factors and future risk profiles for children with different types of aggression.
It has been contended that reactive aggression is due to a failure of emotional regulation and a compromised information-processing system, which leads children to attribute hostile intentions to ambiguous social cues and to have a paucity of non-aggressive responses to draw on when dealing with social problems (Dodge & Coie, 1987; Frey, Newman, & Onyewuenyi, 2014; Hubbard et al., 2010) . The high ratings on the impulsivity function for the reactive aggression only children, along with negative ratings on the antisocial traits function, appear to support the argument that reactive aggression is a function of poorly regulated behavioral responses. It has also been suggested that proactive aggression is likely to follow on from reactive aggression with the latter having an earlier age on onset (Dodge et al., 1997; Kempes et al., 2005) . It is certainly plausible that children who exhibit reactive aggression and who also have moderate to high levels of antisocial traits may learn to use their aggression more instrumentally, and begin to develop into pervasive aggressors.
Somewhat surprisingly, emotional valence and intensity was a greater feature of the antisocial traits function than the impulsivity function, in particular the presence of high intensity of negative emotions and an absence of high intensity positive emotions. Aligned to this finding, both the proactive-only aggression and the high in both types of aggression groups had significantly lower ratings of intensity of positive emotions than the low aggression group. These findings contrast with research which has suggested that children with reactive aggression are more likely to experience higher negative emotionality, such as anxiety and depressive symptomology (Fite, Raine, et al., 2009; Raine et al., 2006) . It also indicates a potential mediating role for negative affect (or an absence of positive emotion) in proactive aggression, and suggests that the role of different emotional states warrants further examination as it relates to both direct antecedents and consequences of aggressive behavior (Hubbard et al., 2010) . Smeets et al. (2017) argued that reactive and proactive aggression lacked clinical utility, primarily because they found differences in severity rather than aggression functions amongst adolescents. The results of the current study contradict those findings, with proactiveonly and reactive-only children having distinct behavioral profiles, though consistent with the study by Smeets et al. (2017) , children high in both types of aggression had in general higher levels of antisocial traits indicating greater clinical significance. However, these findings may be in part due to the use of different samples, with the study by Smeets et al. (2017) drawing on a clinical sample and the current study using a mainstream school sample. With children exhibiting both types of aggression having a more serious presentation in terms of the breadth of their aggressive behavior and higher levels of antisocial traits, they may be more likely to be subject to a clinical referral for aggression. Proactive-only children, however, may be better at hiding their aggressive behavior, using it in a more calculated manner to maximize rewards and avoid sanctions, and hence may less commonly come to the attention of teachers and school support staff and warrant a clinical referral.
The use of a mainstream school sample in this study means that the sample of children is normally distributed for gender. Notably, the proactive-only group is the most evenly split for gender across all the aggression type groups, which might account for the inability to detect a proactive-only aggression group found in the study by Smeets et al. (2017) , which drew on a predominantly male sample. There do appear to be important gender differences in the prevalence of aggression functions in the mainstream sample of children examined in this study.
While previous research has noted differences in the display of forms of aggression across boys and girls (Card et al., 2008; Fite et al., 2014) , this study suggests that in terms of aggression functions, reactive-only or reactive combined with proactive aggression is less common in girls than boys. On the other hand, proactive-only aggression is almost equally prevalent across boys and girls. It may be that girls' tendency to use non-physical or indirect forms of aggression makes their propensity for proactive aggression harder to detect, and this warrants further exploration.
It has been suggested that due to the low prevalence of proactiveonly aggression, aggression interventions for children should focus primarily on reactive aggression, with sub-components included to address the drivers of proactive aggression (Merk et al., 2005) .
However, in the current study, the prevalence of reactive-only and proactive-only aggression were nearly equivalent (approximately 1 in 10 children), while just over a third of the sample exhibited both reactive and proactive aggression. There is a danger that proactiveonly aggression may be under-treated in school settings if these children are more skilled at concealing aggressive behavior from surveillance efforts of teachers or staff. Research has indicated that the presence of proactive aggression is associated with higher risks of bullying behavior (Fossati et al., 2009; Kempes et al., 2005) , adolescent delinquency (Brendgen, Vitaro, Tremblay, & Lavoie, 2001; Merk et al., 2005) , and persistent antisocial behavior, violent offending, or psychopathy in adulthood (Fite, Raine, et al., 2009; Raine et al., 2006) . Thus, intervening early with proactively aggression children is likely to generate a range of substantial benefits for the child, for the school, and for society in general, even if the prevalence of this group is low. A recent evaluation of a school-based intervention targeting children displaying antisocial behavior which focused on improving social and emotional regulation and increasing empathy, found that the program led to significant reductions in self-reported verbal proactive aggression, physical proactive aggression, verbal reactive aggression, and in teacher ratings of callous-unemotional traits . Programs of this nature may have the potential to reduce negative outcomes for both proactive and reactive aggressively children, but further longitudinal research is required to determine whether the benefits are experienced equivalently across groups.
There are a number of limitations of the current study. The measure used in this study, the CASA, is a child self-report measure of aggression, and it is possible that children may not be able to reliably discern between aggression functions (Hubbard et al., 2010 ). Polman et al. (2007 found survey measures less effective at distinguishing reactive and proactive aggression in children compared to observational methods. However, it has been argued that self-report ratings may be preferred for measuring aggression functions in children, as children are better able to identify the motivations for their aggressive behavior than external observers Raine et al., 2006) . Additionally, this study drew on only a modest sample of primary school-aged children, and the findings of this paper warrant replication with a larger sample of children in this age group. The classification rate for the DFA should also be re-tested with a larger sample of children, to enhance the size of the low prevalence aggression groups.
In conclusion, the present study adds to our understanding of the distribution of reactive and proactive aggression in primary school Given the preponderance of child referrals to mental health clinicians and the associated increased costs for treating these children and their victims across the lifespan, research that differentiates between reactive and proactive aggression has great merit for the provision and evaluation of treatment options.
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